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ABSTRACT 



This study applied the Create a Research Space (CARS) model, 
a discourse model for research-based technical writing, to the introductory 
sections of 12 award-winning articles in the field of software engineering 
published in a major professional journal. The model analyzes the "move" 
structure of the writing. In the initial analysis of the articles, it became 
clear that the model's terminology needed clarification and the model 
required some modification for this purpose. Results suggest the model was 
generally successful in describing the overall framework of the 
introductions, but that problems emerged when a more detailed description of 
software engineering introductions is needed. The model was hampered by weak 
definitions of individual "steps," some of which are redundant or used 
infrequently. A more serious problem is the absence of an "evaluation of 
research" step in the original model, which is found to be crucial in the 
introduction. Implications for classroom use of the model to teach English 
for special purposes are discussed. Contains 19 references. (MSE) 
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In this paper, Swales’ 1990 Create a Research Space (CARS) model for describing 
the “move” structure of research article introductions is evaluated in terms of how 
well it can be applied to 12 article introductions in the field of software engineering. 
Results indicate that although the model adequately describes the main framework 
of the corpus introductions, a number of important features are not accounted for, in 
particular, a summary of previous research, an evaluation of the present research, and 
definitions and examples. It is shown that these areas are essential for the audience 
of the journal articles to not only understand the content, but also apply the results 
to specific problems in their own research area. 



Introduction 

English lias not always been the dominant language used in science and technology, but 
since the 1960’s the number of journals which require papers to be submitted in English 
have grown immensely. For example, Swales (1987) estimates that approximately half of 
the millions of journal papers now published are in English, and as early as 1981 almost 
80% of all engineering journal papers were published in English (Swales, 1981). For the 
majority of the science community, who are non-native speakers of English, this presents 
somewhat of a problem; in order to get research published in the most prestigious journals, 
their papers have to be written in a language they will not be completely familiar with. 
Realizing this clear need for a specific kind of English, many ELT teachers have begun 
investigating English used for specific purposes (ESP) and in particular, English for science 
and technology (EST). 

Early studies in ESP and EST identified a number of areas that prove difficult for non- 
native speakers. Pearson (1983), in her summary of this work, discusses five of the more 
prominent of these in detail: 1) technical terminology, 2) common language words used 
technically, 3) strength of claim, 4) contextual paraphrase, and 5) rhetorical or text struc- 
tures. The fifth category of “text structures” has perhaps generated the most amount 
of interest. Differing explanations as to why this causes difficulties have been offered by 
James (1984), Mohan et al. (1985) and Pearson (1983). The most widely accepted answer, 
however, is that supported by Carrell et al. (1983), Hinds (1983), Kaplan (1987), Connor 
(1996) and others. They argue that there are profound differences in the organization of 
texts between different cultures and indeed different disciplines within the same culture. 
A non-native speaker or even a native speaker who is unaware of the particular structure 
of a “foreign” text, therefore, will experience comprehension difficulties. 

In view of this, there have been an increasing number of studies aimed at identifying 
the structural patterns used in scientific writing. For example, research article abstracts 
have been looked at by Weissberg et al. (1990), the introduction by Hutchins (1977), 
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Hepworth (1978), Swales (1981), and Zappen (1983) among others, and the discussion 
section of MA theses by Dudley- Evans (1994). There is, however, one important question 
that has yet to be considered: to what extent can such generalizations be made about 
the “writing of science and engineering”? In other words, do the general models proposed 
above accurately account for the writing of a specific discipline? 

Here, an attempt will be made to answer this question by assessing how well Swales’ 1990 
model for research article introductions, the Create a Research Space (CARS) model, 
can be applied in engineering (see Figure 1). It should be noted that this model has 
been through several revisions since its conception in 1981, incorporating the findings of 
Cooper (1985), who applied it in engineering, and Crookes (1986), who applied it in both 
the ’hard’ and ’social’ sciences. As such, the model can be considered to be one of the 
stronger descriptions of text structure to date, and its acceptance in the field is reflected 
in the number of textbooks which directly quote it, or whose accounts have been strongly 
influenced by it, e.g. Weissberg (1990), Huckin and Olsen (1991) and Swales and Feak 
(1994). 



Figure Is Swales’ (1990) Create a Research Space (CARS) Model 



Move Is Establishing a territory 



Step 1: Claiming centrality 

and/or 

Step 2: Making topic generalization(s) 

and/or 

Step 3: Reviewing items of previous research 
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Step ID 



Establishing a niche 

Counter claiming 
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Indicating a gap 
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Question raising 
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Continuing a tradition 
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Step 1A Outlining purpose 
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Step IB Announcing present research 

Step 2 Announcing principle findings 

Step 3 Indicating RA structure 
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Research Design 

- Corpus 

In Swales’ (1981) study, a corpus of 48 articles was chosen from 14 journals in the fields 
of physics, electronics, chemical engineering, bio-medicine, and social sciences, an average 
of 3.4 articles per journal. The field of engineering, however, is extremely wide, with the 
Institute of Electrical and Electronics Engineers (IEEE) alone having 37 sub-societies. 
Even within a single society such as the Computer Society of the IEEE, there are many 
sub-disciplines such as hardware, software, robotics and communications. It was decided, 
therefore, to test the suitability of the CARS model not in engineering as a whole, but in 
only a single sub-discipline of engineering, software engineering. 

As only research articles in software engineering were to be looked at, a corpus of 12 full 
paper articles was chosen from one of the field’s most important and influential journals, 
the Transactions on Software Engineering (TSE), published by the IEEE with a readership 
of over 11 thousand engineers. As mentioned earlier, many authors in engineering are 
non-native speakers, and although a prestigious journal such as the TSE will review and 
edit their work, the possibility of “errors” and “non-standard” English remains. Cooper 
(1985), for example, found that at least one article in her study contained enough errors 
to interfere with the meaning of the text. To reduce the potential problems of non-native 
speaker writing, the final corpus comprised of articles which had been awarded “Best 
Paper of 1996” awards by the journal. To qualify for such an award, the articles had to 
go through two rigorous review processes where errors in English would be checked by up 
to six reviewers and editors. 

- Validating the Analysis 

In order to establish the suitability or unsuitability of the CARS model, the analysis here 
also required validation. In Crookes’ study (1986), this was achieved using five trained 
raters, although problems emerged because the group, who were graduate students of 
English rather than engineering, were unable to identify move boundaries signaled by topic 
change rather than explicit signals. To avoid this problem, here, 4 specialist informants 
were consulted at various stages in the analysis of the data, and 7 of the original authors 
of the corpus articles were contacted via e-mail after the initial analysis was complete. 
There are, however, potential problems with using specialist informants, and so the advice 
given by Swales (1990, p. 130) was adopted, i.e., only specialists in the same field were 
consulted, and used primarily for testing formulated hypotheses and findings. In addition 
to using specialist informants, the results were also compared with those of other studies 
directly relating to writing in engineering. The main source here was the IEEE publication 
Transactions on Professional Communication (TPC), an international journal dedicated 
to studies on the written and oral presentation of engineering research. Surprisingly, this 
wealth of information has been virtually if not completely ignored in all previous studies 
on text analysis coming from the field of ELT. Even Cooper (1985), who looked directly 
at engineering writing, has seemingly passed it by. 

Results 

- Clarification of Terminology in the CARS Model 

In the first stage of analysis, the article introductions were analyzed according to the CARS 



ERIC 




77 



o 

ERIC 



model as presented in Swales’ 1990 work. It became immediately apparent, however, that 
the terminology used by Swales needed clarification. For example, Swales (1990, p. 146) 
describes Step 1-2 (making topic generalizations) as being of two types; the first expresses 
“the current state of the art,” what is known about the field or technique in general, while 
the second is a statement about “phenomena” in the field. He goes on, however, to say that 
statements about “current requirements for further progress” would also be included in 
this step. If this is so, there is clearly an overlap with the purpose of Step 2- ID (continuing 
a tradition) which can establish a niche by expressing the “needs/desires/interests” of the 
field (Swales, 1990, p. 156). Based only on these definitions, the sentences below, which 
were taken from the corpus, could be classified into either step. 

“A software requirements specification should be a comprehensive statement of a software 
system’s intended behavior.” 

“Before developers of certifiably safe software can take advantage of the concurrent and 
real-time constructs of Ada, rigorous analysis techniques to analyze their timing properties 
must be developed.” 

To clarify the difference between the two steps, it would seem necessary to also consider 
the location of the statement within the text. In this study, statements appearing prior 
to a review of previous research (Step 1-3) were classified a s Step 1-2, while those ap- 
pearing directly after the review were classified as Step 2- ID. Such an interpretation has 
also been supported by Swales himself (personal communication). Also, improvements or 
requirements suggested explicitly by the author, for example, directly after a Step 2- IB 
(indicating a gap) or signaled by an adversative sentence-connector, were classified as a 
Step 2- ID rather than a Step 1-2. Other problems were found in the classification of Move 
3 steps. Step 3- IB (announcing present research), for example, is defined as a description of 
“the main features of the research” (Swales, 1990, p. 159). Distinguishing between “main 
features” of the research and the Step 3-2 option “announcing principle findings,”, how- 
ever, was particularly difficult. For example, Swales (1990, p. 160) classifies the sentence 
“In this paper we give preliminary results of....” as Step 3- IB not Step 3-2. Unfortunately, 
he gives no examples of statements that would fall into the latter step. It was decided, 
therefore, to classify only general statements about how or what was done in the present 
research into Step 3- IB, and specific statements about research method, descriptions of 
tools or techniques developed in the present research, and/or specific results into Step 
3-2. For example, a statement such as “This paper presents a new architectural style.” 
would be classified into Step 3- IB while a statement such as “Our technique consists of 
two algorithms.” would be classified into Step 3-2. Step 3-3 (indicating RA structure) 
was also difficult to interpret. Swales (1990, p. 161) describes this step as including “in 
varying degrees of detail the structure - and occasionally the content - of the remainder of 
the RA.” To detail the content of the research article, however, would naturally include 
details of results, thus merging with the purpose of Step 3-2. The classification of Move 
3 steps is complicated further if Swales’ 1994 account is considered. In this study, while 
the classification of Steps 3-1 A, 3- IB and 3-2 are the same, two further possible steps are 
mentioned, i.e., a statement of secondary findings, and statements about the value of the 
research. The second of these is said to mention “anything about the contribution [the] 
research will make” (Swales et al., 1994, p. 192). This would again appear to merge with 
the purpose of Step 3- IB which can include statements about how the present research 
extends the findings of previous work. Interestingly, the description of Step 3-3 in the 
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1994 account has no mention of content in the remaining RA. 

To deal with these problems, first, statements about secondary findings axe included in 
Step 3-2, and a new “Evaluation of Research” step is created, which includes statements 
about the value of the research, and how it extends previous results. Finally, the step 
indicating RA structure appears as Step 3-4 and is defined according to Swales’ 1994 
description. The CARS model to be used here, re-named the “Modified CARS model,” 
is presented in Figure 2. It should be noted, however, that apart from the additional 
evaluation step, the model is almost identical to the original CARS model. The only other 
change made is the addition of the “and” condition in Move 2 and Move 3 Step Is, as 
it was anticipated that more than one type of step could be used at a particular place. 
The issue may be raised that presenting a modified version is unnecessary and that the 
evaluation step can be incorporated into Step 3-2. Indeed, this is possible but I hope the 
analyses here will show that in software engineering at least, it is beneficial to consider it 
as a separate step. 

Figure 2: The Modified CARS Model for Article Introductions 3 

Move 1: Establishing a territory 

Step 1: Claiming centrality 



and / or 

Step 2: Making topic generahzation(s) 

and/or 

Step 3: Reviewing items of previous research 



Move 2: Establishing a niche 



Step 1A Counter claiming 

and/or 

Step IB Indicating a gap 

and/or 

Step 1C Question raising 

and/or 

Step ID Continuing a tradition 



Move 3: Occupying the niche 



Step 1A Outlining purpose 
and/or 



Step IB Announcing present research 

Step 2 Announcing principle findings 

Step 3 Evaluation of research 

Step 4 Indicating RA structure 



3 NOTE: Italics indicate where changes to the original CARS model have been made. 
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Move Structure and Occurrence of Steps in the Modified CARS model 

Based on the Modified CARS model above, the corpus article introductions were analyzed 
to identify the move and step structure. A summary of the move structure is given in 
Table 1, and the occurrence of steps is shown in Table 2. 



Table 1: Move Structure in Article Introductions 4 



Intro. 


Move Structure 


Words 


Sent. 


Para. 


Words/Sent. 


1.1 


12121213123121212121231323 


1479 


68 


15 


21.8 


1.2 


12 13 13 


803 


25 


7 


32.1 


1.3 


13 12 3 


909 


43 


8 


21.1 


2.1 


12121212313 


698 


27 


5 


25.9 


2.2 


121212123 


1190 


57 


10 


20.9 


2.3 


3121212121321313 


1337 


56 


13 


23.9 


2.4 


13212123 


1067 


42 


7 


25.4 


3.1 


121212123 


1288 


39 


8 


33.0 


3.2 


12131213132123 


1340 


59 


8 


22.7 


3.3 


12 13 


642 


23 


6 


27.9 


3.4 


121212312131312313 


914 


43 


5 


21.3 


3.5 


12131313 


591 


23 


5 


25.7 


Averages 




1022 


42.1 


8.1 


25.1 



Table 2: Step Occurrence in Article Introductions 5 



Intro. 


Move Classification 


Code 


1.1 


1.2 


1.3 


1 


2.1 A 


2. IB 


2. 1C 


2. ID 


2 


3.1 A 


3. IB 


3.2 


3.3 


3.4 


3 


1.1 


N 


Y 


Y 


Y 


N 


Y 


N 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


1.2 


N 


Y 


Y 


Y 


N 


Y 


N 


N 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


1.3 


Y 


N 


Y 


Y 


N 


Y 


N 


N 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


2.1 


N 


Y 


Y 


Y 


N 


Y 


N 


Y 


Y 


N 


Y 


Y 


Y 


Y 


Y 


2.2 


Y 


Y 


Y 


Y 


N 


Y 


N 


Y 


Y 


N 


Y 


Y 


Y 


Y 


Y 


2.3 


Y 


Y 


Y 


Y 


N 


Y 


N 


N 


Y 


N 


Y 


Y 


Y 


N 


Y 


2.4 


N 


Y 


Y 


Y 


N 


Y 


N 


N 


Y 


Y 


Y 


Y 


Y 


Y 


Y 


3.1 


N 


Y 


Y 


Y 


N 


Y 


N 


Y 


Y 


N 


Y 


N 


Y 


N 


Y 


3.2 


N 


Y 


Y 


Y 


N 


Y 


N 


N 


Y 


N 


Y 


Y 


Y 


Y 


Y 


3.3 


N 


Y 


Y 


Y 


N 


N 


N 


Y 


Y 


N 


Y 


Y 


Y 


Y 


Y 


3.4 


Y 


Y 


Y 


Y 


N 


Y 


N 


Y 


Y 


N 


Y 


N 


Y 


Y 


Y 


3.5 


Y 


Y 


Y 


Y 


N 


Y 


N 


N 


Y 


Y 


Y 


N 


Y 


Y 


Y 


% 


41.7 


91.7 


100 


100 


O 


91.7 


O 


50.0 


100 


41.7 


100 


75.0 


100 


83.3 


100 




As can be seen from Tables 1 and 2, each introduction exhibits all the moves described 
in the Modified CARS model, supporting the general framework offered by Swales. The 
framework is also supported by research reported in the TPC and co mm ents from the four 
specialist informants. From Table 2, however, we see that the occurrence of steps in the 
article introductions is less consistent with the proposed model. For example, although 
steps 1-3 (reviewing items of previous literature), 3-B (announcing present research), and 
3-3 (evaluation of current research) are obligatory, steps 2-1 A (counter claiming) and 2-lC 
(question raising) are redundant, and steps 1-1 (claiming centrality), 2-ID (continuing a 
tradition) and 3-1 A (outlining purpose) occur in only half or less of the introductions. 
Swales (1981) comments that the occurrence of steps will be discipline dependent, stating 
that the hard sciences and engineering will show a preference for using Step 2- IB and 
Step 2-ID over Step 2-1A and Step 2-lC, which are more common in education, manage- 
ment and linguistics. Results here support this view, but suggest that variations in step 
occurrence among different disciplines may be greater than originally thought. They also 

4 NOTE: Numbers in the second column refer to the order of moves in the introduction. The numbers 
in the four right columns refer to the total number of words, sentences, and paragraphs in the article 
introductions and the average number of words per sentence, respectively. 

5 NOTE: Y and N indicate that the move either occurred or did not occur in the article introduction. 
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suggest that even within a single discipline such as engineering, there may be considerable 
variations between its associated sub-disciplines. For example, Swales (1990) states that 
engineering articles will show few examples of Step 1-3, but results here clearly reject this 
view. 

Cyclicity, Length of Moves, and 

the “Preaching to Cannibals” Phenomena 

Looking at Table 2, it can be seen that the introductions here show a large amount of 
cycling between different moves. For example, in introductions 2.1 and 2.2, there are 
four cycles of Move 1 and Move 2 steps before the purpose of the current research is 
finally stated, and in introduction 1.1, the longest in the corpus, the number of such 
cycles increases to twelve. This feature was predicted by Crookes (1986) to occur in 
longer introductions. Indeed, the introductions here are considerably longer than those 
in Swales’ (1981) study (varying from 100 to 500 words), and even Cooper’s (1985) study 
(varying from 154 to 1129 words, average 424 words), which were selected from equivalent 
engineering journals. This may suggest that articles in engineering are increasing in length, 
or again, that there may be significant differences depending on the particular discipline 
within engineering. Clearly, however, the results here in no way support Swales’ (1990, 
p. 159) hypothesis that engineering papers will show “brevity and linearity,” in fact, the 
precise opposite is found. 

Comparing the length of individual moves and steps in the introductions, on the whole, 
Move 3 is the longest, followed by Move 1, and then Move 2. (See Table 3.) Looking at 
the table, we can see that in Move 1, a great deal of time is spent making generalizations 
about the field (Step 1-2) and summarizing previous research (Step 1-3). Cooper (1985, p. 
46) explains that this is because article introductions in engineering contain large amounts 
of “unassumed knowledge.” The Move 1, therefore, is to, “provide the reader with that 
knowledge necessary for him or her to comprehend the new information which will be 
given in the paper.” (Cooper, 1985, p. 46) 



Table 3: Length of Steps in Article Introductions 6 





Length of Steps as Number of Words 


IC 


1.1 


1.2 


1.3 


Ml 


2.1 A 


2. IB 


2. 1C 


2. ID 


M2 


3.1 A 


3. IB 


3.2 


3.3 


3.4 


M3 


Total 


1.1 


0 


234 


468 


702 


0 


216 


0 


68 


284 


49 


109 


121 


103 


111 


493 


1479 


1.2 


0 


106 


97 


203 


0 


51 


0 


0 


51 


66 


21 


298 


80 


84 


549 


803 


1.3 


13 


0 


164 


177 


0 


13 


0 


0 


13 


19 


7 


418 


184 


91 


719 


909 


2.1 


0 


44 


48 


92 


0 


81 


0 


106 


187 


0 


131 


51 


177 


60 


419 


698 


2.2 


64 


26 


121 


211 


0 


164 


0 


146 


310 


0 


51 


209 


319 


90 


669 


1190 


2.3 


52 


106 


252 


410 


0 


231 


0 


0 


231 


0 


71 


469 


156 


0 


696 


1337 


2.4 


0 


245 


233 


478 


0 


187 


0 


0 


187 


36 


33 


71 


113 


149 


402 


1067 


3.1 


0 


345 


478 


823 


0 


138 


0 


114 


252 


0 


41 


0 


172 


0 


213 


1288 


3.2 


0 


176 


308 


484 


0 


420 


0 


0 


420 


0 


49 


72 


71 


244 


436 


1340 


3.3 


0 


70 


159 


229 


0 


0 


0 


20 


20 


0 


25 


111 


52 


205 


393 


642 


3.4 


12 


40 


379 


431 


0 


128 


0 


17 


145 


0 


63 


0 


185 


90 


338 


914 


3.5 


21 


19 


169 


209 


0 


72 


0 


0 


72 


54 


61 


0 


90 


105 


310 


591 


AV 


14 


98 


201 


312 


0 


124 


0 


34 


157 


15 


46 


143 


133 


93 


429 


1022 


M % 


4.3 


31.4 


64.3 


100 


0.0 


78.7 


0.0 


21.3 


100 


3.4 


10.8 


33.0 


31.1 


21.7 


100 




T % 


1.3 


11.5 


23.5 


36.3 


0.0 


13.9 


0.0 


3.8 


17.7 


1.8 


5.4 


14.8 


13.9 


10.0 


46.0 


100.0 



One reason she gives for this, is that people working in engineering often change from one 
specialist field to another. Although the specialist informants interviewed for this study 
were unable to confirm this statement, they did agree that many readers of engineering 

6 NOTE: IC = Introduction Code Number; AV = Average; M % = Percent of Move; T % = Percent 
of Total; and Ml, M2, and M3 refer to the total number of words in that particular move. 
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articles might be unfamiliar with much of the terminology and background information 
necessary to understand the research. One of the main reasons for this is because engineers 
will often subscribe to a number of different journals not just in their own narrow areas, 
in order to acquire results which can be used to help solve their particular problems. For 
example, one of the specialist informants describes the audience of engineering articles as, 
"... doing research in an area that’s either your same area or an area where they can use 
your results or build on them for their own purposes.” 

The audience for the TSE, therefore, will be particularly large as most engineers will be 
doing research in some way related to software. This profoundly affects the writing of 
articles which are published in it. For example, when the specialist informants were asked 
to describe their own writing, the following comments were made: 

“I try to explain things in a simple way so that just anyone who has a bachelors degree 
can almost get some idea of what I’m trying to do in the paper.” 

“When you write a journal paper you have to be very careful that even a naive person, 
that means who is not very familiar about the field, will be able to read that journal paper, 
and understand what [you’re] trying to say.” 

“I kind of regard [article writing] as a kind of ‘preaching to the cannibals.’ ” 

Clearly, this “preaching to the cannibals” phenomena is an important consideration for 
the software engineer when writing research articles. We see this in the way the author 
gives background information in the form of topic generalization and summaries of pre- 
vious research piece by piece, commenting on its problems or gaps, and relating it to the 
purpose of the present research. This explains the extensive use of Move 1 - Move 2 cycles, 
and even cycles involving a Move 3, where the research is first presented in very general 
terms, but then as the introduction progresses, more specific statements are made. One 
more technique used by the author is to define important terms, and provide examples to 
illustrate difficult concepts in the introduction. These are mostly found in Move 1 steps, 
although two of the introductions include long examples to clarify a problem (in Intro. 
3.2) and the approach being used (in Intro. 1.3). For example, 

“...internally complete, i.e., closed with respect to statements 

“By module, we mean a single procedure....” 

“For example, the software for establishing and tearing down telephone calls must....” 

“...scheduling algorithms/ techniques (e.g., rate monotonic scheduling )....” 

Note, definitions and examples were included when calculating the length of their associ- 
ated steps. This may bias the results for a particular step, but it was felt that many of the 
definitions and examples found, were providing additional information about the related 
topic or problem. 

Evaluating the present research (Step 3-3) 

Swales (1990) chose the labeling of the moves in the original CARS model to reflect the 
nature of introductions, that of “persuading” the reader to accept the research being 
presented. As mentioned above, in the introductions here the persuasion is achieved to 
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some extent by cycling between statements which establish the field (Move l) and those 
which indicate a gap of extension of findings in the field (Move 2). Results here, however, 
showed that one of the major sections of the introductions where an “appeal” to the 
audience is made is in Step 3-3, (evaluation of research), a possibility only hinted at by 
Swales (1994) when describing the original CARS model. 

From Table 2, it can be seen that Step 3-3 appears in all the article introductions in the 
corpus, justifying the creation of a new step in the Modified CARS model. It is also one 
of the longest steps in Move 3, accounting for almost one third of the move and 14% of 
the introduction as a whole. 

In this step, the present research is evaluated, almost always positively, with respect to 
either or both of the following criteria: 1) the applicability of the research and 2) the 
novelty of the research. The first criterion is central in engineering, which is primarily 
concerned with solving specific problems. As one of the specialist informants describes, 

“Computer scientists want to know did you build it, does it work, how long, how fast is 
it, because they want to use it... they want to see some proof of concept.” 

Thus, we see its appearance in all but one of the corpus introductions, accounting for 
58% of Step 3-3 as a whole. The second option, although less popular, appears in seven 
of the introductions, and accounts for 24% of Step 3-3 as a whole. One further possibil- 
ity, accounting for the remaining instances of Step 3-3, is for the author is discuss the 
’limitations’ of the research. Although this is rare in the corpus, we do find three in- 
stances. Interestingly, these are always followed by a contrastive statement signaling a 
more positive aspect of the research. A summary of the results can be seen in Table 4 
below. 



Table 4: Occurrence of Application and Novelty Step 3-3 Types 



Introduction 


Occurances of Step 3-3 Types by Number of Words 


Code 


Application 


Novelty 


Limitations 


Total 


1.1 


65 


38 


0 


103 


1.2 


53 


27 


0 


80 


1.3 


154 


0 


30 


184 


2.1 


177 


0 


0 


177 


2.2 


23 


99 


197 


319 


2.3 


152 


4 


0 


156 


2.4 


54 


59 


0 


113 


3.1 


172 


0 


0 


172 


3.2 


0 


71 


0 


71 


3.3 


52 


0 


0 


52 


3.4 


24 


79 


82 


185 


3.5 


55 


35 


0 


90 


Total 


926 


377 


309 


1702 


Average 


81.8 


34.3 


25.8 


141.8 


% 


57.6 


24.2 


18.2 


100.0 



Conclusion 

This paper opened with the question: how well does the CARS model accurately account 
for the writing of introductions in software engineering. From the results above, we can 



see that in terms of describing the overall framework, the model is very successful; only the 
classification of definitions and examples into an appropriate step was missing. Problems 
with the model emerge, however, when a more detailed description of software engineering 
introductions is needed. The model is first hampered by weak definitions of individual 
steps, and because it is designed for a wide variety of disciplines, many steps are redundant 
or only rarely used, namely steps 1-1, 2-1 A, 2-lC, 2-ID and 3-1 A. A more serious problem 
is the absence of an “evaluation of research” step in the original model, which is shown 
here to be not only obligatory, but a crucial element in the introduction, and Swales’ 
suggestion that engineering article introductions do not include a summary of previous 
research, are brief, and linear. 

Ultimately, the CARS model is intended to be used as a pedagogic tool in the classroom. If 
the limitations of the model are understood, then I feel that it can be used effectively. The 
danger, of course, is that many teachers of technical writing, coming from backgrounds 
unrelated to the discipline in which they teach, will be unable to correctly interpret the 
model and inevitably use it “as is.” This is common in Japan, for example, where teachers 
with an English literature background are cysked to teach technical writing courses to 
scientists and engineers. A related problem is how both teachers and students will deal 
with texts that do not fit the prescribed model. In current textbooks that use the CARS 
model, there is rarely an opportunity to deal with these “problem” cases, so if at some 
point they are encountered they are likely to be treated simple as “exceptions” to the rule. 
Of course, the many exceptions to the rule may in fact be standard practice in a certain 
field. Research articles in English, for example, rarely if ever exhibit the Step 3-3 of the 
CARS model, giving a summary of the rest of the paper. To suggest the CARS model is 
the norm to students of this discipline is clearly presenting a misleading picture. In order 
to effectively use the currently available general models like the CARS model, and indeed 
create new and more accurate descriptions of writing in science and engineering, far more 
research must be directed towards the writing of specific disciplines. It is hoped that the 
study here offers one step in this direction. In the words of Taylor et al. (1991, p. 332), 

“[A] great deal more attention needs to be paid to the rhetoric of individual disciplines. 
Generalizing about ‘scientific writing’ (much less ‘academic writing’) is plainly insuffi- 
cient.” 
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